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1. t 



20*1 ^ 

e srg£ a^sss 2g se. qsj ^ s;m ar» g§# S4,*j= m^aaoi ssim s^j- =301 d. 

CH^S SNA! 8 4 2i£ 2AI( 3 isn)2 °!S7| *!*»■ aiSOt 2I2JCK S3I2J S3£ 

S UKS £9W| BHXIS □ *ai3t£ JEAI7I- ASSISE* 91*15! 4 SEiS «HJ 01 £ 2>£ 8£| 
Agj 99 Olgefe 2QIQ-. 0121 WIS S&^SJ 'EXIT' £A|0|Q. 3£|Lh OlSffi! 1 3IBS SIS ArSX> 
71- 471 5 All flTflSH iSSAIll 4= 2£HS 90I9MI SfS 4 StQ. D)*»2j SS A* 

gXfe a El S Wx8» S2fct £^ £c 2= XI 4S ?K1 SIXI SSO. ffldW, s!S 

Afgxfe s& a^a saib 4S3Ai?!7i sei s Hseiaei aiui^s aotoet tia. ch^ssj 
as A r sxi= oias- k^s tora a=a. 

ch^s 3014 » 4= si= «ais so nmyyssm 7iaoi 3h*£isd. oieit^ 7IH 

= EH¥S o^2£K cathode ray tube: CRT) CI^SaOIOflAiej «4fO|Q. 0|&(*> Q±#aOI£ £W 5 
All UEH.H7I ^ SWStSS XIUHXIB 4= 2iCK SSt? S*Jg ?}•= Dff 7182^ °-!JS 

a^iaioi, ^ ie r 2Qf ciisaoi a. 1 sji 2xrar& a^aaopi- aau, oiEit!- ci4^a 

Ol^ nS*!- SXIS*lg BQS 50. Q4>2| 2Stf 191 01 £A| US UUWCh 



S gSWA^'ilS AWWH 5JSH SXI S>£ HSfS 4 S!£ Z>9*I9AI HWXI 59 SAJg SIS 



B M I 2^. HI 2 2^, 471 SB 1 S=?2f SB 2 2^ AJOKHI BHflS 871 9TD- S, 3! 4^1 S 

7i srs- #2£^Ei2i ^gsm □ &s ^aitf sissg s»Ai?ife t&tmm uttsm 
gaoimi mi 2^s, 4^1 sji 1 2^ s sii 2 s^s &ra ^7i irs- *oi #«eioi s« swtfe s 

S *f-goKQ. ^7| SSt8= ^71 gej2| S^Oil HHXISCK 

e »9S str eisjsi; sb 1 2^, « z 2^ a r ^71 ss as- a 4^1 
eia-sis ^-7i H-a- ssioj srse>7i *itj- *9o« 5.^ aoiD. oieta sis «&s «is sch sulfoi 
4^ aifaig ststr sea ^eiAii asw ^> sjck asa ?^eiai^ wif saioo a 

DISh7! 9|q AF§H 4= °IQ. s?g ^32 t£*j- OdS MCH £S2 Hi iti" 

4= 2ia. eiswi 1°-^° S2j2j um*i*i n«§ s ^jsjis sr^ sxioe m*?. ^ 4= si 

a. 

S SSS OlOIAIg 4SSAI7IS SCT, a 871 »» f§ Sffltf Sf& S^7^ SSS ^ 4^71 0|0| 

xi m sxioii e!4H5r= 97i a stJ^fc at u^iaoisj. sn^aofl aoio-. 4^1 
wasy asw SEH£ .Diiui^ai3waa.a K s ami ei&a ies.sts.^m.srS'P^liaioi 

7r il5 ArSWHI 2JfB SOISFTii S# XflSfSS^ tiO. S.^ : 3*2J££ -59^0)1 22# 
BIStfe 871 SI'S *S 5SJ«>0. U@S SS ArSW7h "0l#7feiy D4fi| »*ISS.- OUS & 

,CH HSEi -aS-. 4=^ E9».A»*H» ^Sh S*IO0: StSS 4= S!D„ BSEi DIOIXIfi. A> 

sie^s ei«i as awwh shot a^bui' aa s-gajg sasj wv a^saioia ■«* 

;AtS:.4*,,2i?fl lip. 

'E .ioii tis : mw- D^sapH .aees-s.msi oaAiais! sehchi toa- eaje spick s/bs.w 
.ci^aafora. AMisa-.-tiAitiD. am- P'iaao'Kidqjs 2^21-2^, on# 101 s.^(i20)»..gs 
(Li30) mm mn^ *7i-srs;a(noia. : -5S!*!o. 87|. Ba-idrajs asrat spa a.«^*-.7s 
-.rairoaw. oh -ii« v waeia,. ^i l .s^.a«} sheii^, n .s»(hote),a 2-wa .871... w#* 
tyjjwn ^eissmvoiam 2 ,sx& xkohoi- *5-sEs.ot7W7h"?hjiia m:«ra-.9es^ae : 

:«Xt::;£fe;:OI7|Xf§ *WT- a^-"»a»*»SR'*ia?S »W •.ffiS'DI7l752R::«B^EHS W 

< : gEH .AK1I2I. OflUXJ. ^HplOfl tt}-*D. .S«ai2a, -:«|*S 23=-'3 IH'XJ 'iDVOtXIS!'* 3QV OI^JOT §1 4= 

■2iai; a^.sw ajKs^r ifs/2Xr «4i)& : 0,01 m?q »• ae. xor^oicf. 87i arih tm'tDs a 
■Gam. 

#^(!20>S>:ie.te|°£ 'Uia'aj ye sa 6l. S^oS^EJSJ 273- - Waa 8«AI3'i£^ «OI 5f 

■#.aaa satKt. §^i2oj^ ona m- ii^' s. -sis> sfer> ?<^; u, a^Qi&s- ' sv qfh 
^Ertw.tiFoj.aFgtHs. £&£ ^?dim «es§ : 2| ; -^^-a»-Q«ifr^ira^:ai^-w.«»aB*eiot-"- 
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1 r 

1?^(130)S S«2«^S Si 414= 2iOI § 32* SmtCi- ^(130)^ S7| SIT #(1IO)(WAt 4SSS 
DDI SfS- Cl^sHlOI(IDO) 2SI! 4= Si£* b«}3ISWS ^SSJO. Sf3<1M)S (Big gO) 2J 

§53 2£H(IT0). 54| tf&g, US Sfi S# S*«J 4= SiD 2^020 2 130)8 g7l S 

^ ffllf 10) SSf £= 4:G)Eia(sputterln9)01l 5JoB £2S 4= SJD. 

9 gfgSJ (SIAISJoj ojehs). D°ft> 871 Sflf #(110)01 AUS 4* *!Q. £ lOfl £A|@ Sf 

EHOii vast, 87i ss e(no)s eg #s s*f*»a. 8?i iMr #(iio)g, wis ich sr»s s«j s 
2ft 4=£ a sis-siis £ss §«-4=e ewai; se= ss 4=© »a 2 gsms ess 

SIrg §&*US 5*^ 4= SID. 871 STSf »(H0)g SEtt D# Sf©3 »A^£ ESS 4 2i= ST9g 

sj ^8 s?i sasi uiis§ sis itrar 4* sid. 

£ 2 LHA] SOU EAIS B ST321 DC SEHOfl tQ-EK 871 8HT #(110)£ §5 £2J. 4=£. 2 Ah 4 
a. SAT- 4=£ a ^QlUai: 7I£S 4**3*^ S 0I&2J **(sublayer)a 3*t*/a. 3-AI HfH- #s 

wn ss»ta. 47^ se.«s*s ss 2 swi mstxioi in 

&^ Sss §71A|?!D. (OEM), 831 Wlf *(110)g 0flg 10} 3?S g= g 
§■£ J?S 2 2A> 52 ^5* 1 LHA1 ?St 3*«? 4= SID. 9KJ 0|«S| 

m oi&ei 7is, wit sol §5 52, s« 4^e. 2A> 2Xi ^ 2 ^oiu^^i ««ai?i^ g 

if 3*J*J 4= SID. 

013. 871 WIT *( 110)01 E 10)1 £A|£! dffil- §01 32 £* SSJ&fe 25) s 7lsS 210ID. 

ills CK) HISXHS Jt-SXf AI^Hl S4J^fe S^lg SIDItJD. aiBWSi «-SAh A|4=H8 Si^l 
Oil a^jifl XlSfihU, st,^ iHg D5> *S OiSSS VSty 31 SSsf 3H£IO)g AlAl^fe 

»l*iJCK Strtll 11° S^w2.HM a?l« H*iS ilH 2^ fflaQW S^J-flKHI ^SiEIOi 

^201 §^aiS?£1 S^l' SES W8 *£2J Hlffiasjoj 2Sf 3H£iO)g SteD. S«U Sftffll 

Wig gO) 8t![R. H. Friend, 4 Journal of Molecular Electrwiics 37-4G(1988)]0)| fe°IB0< 2iD. 

• ssf ^§ai d-s »e§fe gfe^ej *f oo ppv(1 £i(p-iaa?aHiy?fl))oiD. ppvs- 500 lhai 

69Dntn2J ^ajgS «»10)|AH »g »SSH1, i S S^iSS SJtJ" S^OS OfSfl LHSw Sr^LK Sj 

PPV SSg S^S) £S 2» 100 LHAI I000nm2i =)lfl§ 5f=D. PPV SIS IH&S5 PPVOfl LH£} S 
7a S 0 -H» 7in(eubrtnit«)00 2S SSMAI 7rS^£S« 4= SJD. 

PPV2J ^S- egg M^oBA) PPVOil DStl e^S «*T 4 SID. WIS SO), PP\ej Biye« ^ 
g^AI. LIMSS^EI BUSIES itB)S *fU 01 ^ 3t|&?|g 4= Si 

d. ppva*a S£=! nwei s*h s^ai^ @ ssa wiAjsiei s, e EH2^ «n afs^ 4= SiD. 01 
zi«> ppv°j S£sii5i ojs, jn lyss heii nei Ai^a. wig go) s-se^ £5 lss?s 

££l AliSSM tl&AISHi/W ^ES St!SI(0ia^ QiaSK! J2£l Alias £Et> HltfSS Jiaoi CH*H 
2«h*h S«2J jq»7|» *fU 01^ 3H 4= 2JD); (2) 131 aS! UEI2F iTS *1IE1ISAKII8B| 

AiiaEM xie-Aiass*) sss st»ii(4^ iiei^ nyss nasi ^skh sstj- ssa *ib 

7ls 01^ 4= SiD); a (3) ay?!! <E£ Q5 SEI Al^glh H|y?S 37121 4== 

AISESW S£S SSfslll £ilt!D. 2fi€f «£SII5 ^Olf 0IIUAI i5g 0|S« ^5jo|= ^ 

XII S9IWIA1 gmfc 871 SSI" £(110)* aSSeOI ^ffiSOl WS&D. &Sf« 5^ S^IOfi CH^ 
SS^ Bm\ ojgS DI5 ^ 731 5,247.130 SWI 3l«£IO) SiQ. 

mt*i S^H 54WI2J DS Wl= ga**22L WIS SO) 2,7-*|*h-9-*IShS! S*£!!! Si 9-*l»3 
'23! SEIUDI 2 StJt^D. gElUDI 3! SttWlB 9-*IXlCHIA), Sf, li, ite. 2! 

£^. ; ^i ff«E)|S SAI-E SH-J- 0|£- 4s Sic 2?H2j. 6hO|£S?H*l S3|J S", W4; £~ 

«ieiis sw§ *m- oi^tfs«i& E?£a! ^eisj 9-&^ srai s«a c^^ usi 72*11 

HEI £^ SK3IES5I-3EI2!- S?fS XISS!D. eFEHWI [tfih g^2Q!S .2-*l»..a V-*l»IHl 

A), 7KE§tr £= 41- -SSV 4= Si£ 271 £= MEISTll4i?A| ilgvg '4= Si= QUI 2 

7I5.*1SE!D. §?2g« SSfUl Si SEIHDiS 2-?lfl 2 ?'-?l*t(HIAi JiaS 4= SiD. «^2a! *EI 
SDl : '2 E^SM 3*ie 2-*l*l 2 ? '-£1*10)! AT -M 3 ItlSD.' 2,.7' ! '-0l-g-9-»a£! 

*einoi.ai.ssrais seu ais kssks, 7hmaw as. » asw ^ae arasi 2.7 • <rorei - -s^hwai 

SJ2J2J 271- ill S5AI7I71D 7^SWAll|oSW aeWS|'9WI* S^D. 

Z.7-d«f-3-»BB **2B! 2 9-*l'Sg S*2!l> SEIjIO) 2 StfSflS, 2,7-b*-9-WShS S?5L?! 

:.afc-9?*iae--»*aa seihoi £&-.g«i«y7hfli5si£* «ts.-.sa*twi. sdhs «dhssi 2?h 
■urn. a/srofsjwaesi ssj ora ss a MEia-FoiEg^s^asj ^jqkhiai pi^sj 2,7-111 
■«s-s-a«e stages "esst^ tKm(3)3u- s*Aj?m, -sraw as tf-assr' 4= si 

e»4 71 £e S£l*fS«»AI 27FS »»AIBSS-W 3315ft <s.2lQ. WB£J 2-*lfl .2 7'-**KH 
M #4 S.ts.ttMSSA SSS -9-*I.SS S^sei SSIUDI 31 SSJ-aife VStttm'. «ttl«S|. ¥XI0|-4) 

" ; I«2eS a 'SEi'jlDi £&Mb ZM iMWM 2^ -SM?DIL«^ ^S LIDSD. 012% 

..ss= 2f 300 lh:ai s,« 700™. sou ig§ an, 4oo.lhai s* .a)0h» s.2121 ms^\ s-s gfgy 

D. SD -^7) ga g' «f 3S0 LH AI 5f 40Ch m IDS2J .S« *4*^H Sf 400 LHXI. 6S0n« : 

s.5?2i E^»a ®g WKfD. & sraa. *:?aa a g^aei *eihd) s= sij-sn= ii^s-^i 

vSOHOrt 37)1 §«»□, OISS §3)2] 719. .Wig gO) 4:S as„.^ 2D,. f|A1 23 2 g£H 

:on 2i*y. «w-ss--asraiE ?wxsnt"* m 3*iai, #7i =4^a -87K.-goH. a aswi 

OHSB . LHS* UEK9CF. Ma^SSSOil CH*I $7F2) §S5 =S0il OR ^ III 



1^3 
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2st* s«ns stato. 2§i sw= ess stfag sti a sa>5| ois a oi 

S^l S^S S£MJE!0. S»« §fiilr 0|©? r ^ (dopant) S3QI£ r = SCHIA1 

Dte^s xnssm. ?s ssrai 2*wi2i ?i?i!5i sag jii^o. 

SXh £93 *!• CBI^ §3 4=i«? MX> N^'-Clffliy-N.N'-UI^O-fflia^iHiy HJ'-HIIiy- 

4.4 -C|Oh2J(TP0) a SIMEll MSIi(8-^feSISaiOl£)-^=ai^(ll!)(Alg)S B» £Sa SEKWHOflE} 

3aaiQ|g)(pMMA)ffl IW. TF0=- 10"arf/Y-sec2J §3 ££l = ^ OllSt Al9= ST 

I* ^2 QI2ICHI a XI- 3fe «- k Ir3 3^ 3SJOIO 

SE1 2«si£g 5,' 50X21 «3. TPO [H AtqS| fiHIS WIS SOI 2f 0.4 IHXI LOSS H If 4= 24 

O. SHE! PHMA2) il? »«g TPO 2 Alq§ ^Sth g'-Sli- PMMAS SfisMl, Uh 

&S|1K7I?;L MS SO) ^£H(IT0) S^lHI 4r5l SfllS £!X| 4= 2ia 

£SS PMMA #5J =)]|ie 2f lOChmOIQ, S2J2I 5*8011 5J«1 1 ^*!2J §}§0| SOI 

t+a. oiew ss« etttioi am sas eaoii sms exj ?is(junji Kido) gsj 

Sti I "Organic Electro luminescent Devices Based on Molacularly Doped Polymers', 51 Apol. Phys. 
Lett. 761-763(1932)] OS 24CK 

£ 2(HI SAIS! fi ^2J Qg if EH (XI C02L 871 Sir #(J10)S 2?H2J 5WBO, HI 1 ^9 

(ids 4*a, 2fl 4=^ a arw «si as»m. aR(iEO)oi ejssioj *i»ao. a 2 ¥«o 



§ 101 «a<N-aiW?IHKS)(PVK)S S4«f * SICK 4=@ SXfe DOS SOI 2-M-UIHy )-5-{4- 

3S-i?aiay)-K3 J 4-«JA|C|Orl(PBD)§ £zfiW 4= SJO. ^ SSSSAI Sf#3] 

0) ^3 4)8* BSaW^ie SfS SX> S=c SitfflS SSftfQ. 0115 SO). *SrHIS 871 25 
(coumarin) 460(3!^). ¥OrS 6(^4?) Q» 9S(niia red)S Stm 4= 240. &7| SIS, DBS 
SOI SS£I*J 30 01 if °!2££IIOIEIE(Aldrich Chemical Inc.), 99h±£l £IMM± °!22cllOIE| = 
(Lancaster Synthasis Inc.), TCI OHWS|?KTCI America) S BO HIAIB 2! =asaO|£|= (Lambda Physik 

incjmiAi Aisan ao. oien> saisa ^oi*? sei pvk. 4=^ sxi- a sir*«s 

tJ- S°-HS ^5 S§*f23<W t^SS 4= 2iO. 0)1 § §D|, StTSS 1005S«2J PVK, 

40SSFXa PBD a 0.2 LHXI l.0g?fX2I S^S 3EH«!0. 

si 2 i?*(i2)s ss $a ^««sa^ sfssm, is srs sensj waon situ ^ 

OtIS SOI UilOICH 35MOIfl(8ayer Corporat lon)£J SSI(3,4)0ill2!CI«AIEI25!!/e&I^El?!i#5LllO|M 
(PE0T/PSS)S 4= SO. 2A> 4«« #A> S! SSfllS £13 S^KW CRW ^h«J 9 

S= SaOfl §HS 2!§S S-*IS ^(Ouing-Chlh Wu) W£l 'Eff icient Organic 
Electroluminescent Devices Using Single-Layer Doped Polymer Thin Films with Bipolar Carrier 

Transport Abilities', 44 IEEE Trans, on Eiee. Devices 1 259-1291(1 997)] OH 7!S£IOi 210. ' 

gAlBl 
^AIOII ! 

«*l 851 bS S*IS SPI2h ^01 73I55KO. ^B(ITO) SEI(15tS*)S OISEJOIE 

SSai Old (Applied Films Corporation)0)|A1 ^?&'^|-ai2, «-4*2J §7111 0IS4KH Ofl 

S(8tch)SraO. 0|E1*^ 5IXBS kmm ArSSFOI 7I7S»£^ «a|«ra. HEW 8401 elAUIS * HIS 

-»tt?"Olafc5Mr«l» aXIAI5l ; 2, SS^^S AW CHI ¥20. UIIOIOI iSaOld 

si aEr«,4psiesQ^AJEis5s/sej^aai#3SLiioiM(pE0T/pss)£j cnef 5nm #s itdoii ^a:a»xia 

•EK eftsi^ SEHJ(Aldrich Cd.)2J «£l(9-t«y 5ffl«)(PVK), SEa*t SHHJ2] 2-(4-Hliyi)^.. 
M-32-^H-«U)-1.3.4-^AKIOHI(PB0) a ^AIB aiT>U(Exclton Co.)S| 7-aOH.SOmiicmH.i.^Dr 
.S!(?niS 460)01 IDOt40:1H| 5§X HISS ««« Se!E2J CHSf IQOnmS gOHSAI Q#gSI«& 

S'.AFSSICI ;PEDT.A0il ±5 3S9I20. ^ 10fihm2| ST^OIh; ChSOl Q|Sf CBnm'SI LIF -«£S 

:>Q|iWDtS -S^ft.AllS^-Dhiatshado»-mask)S «*T S2I 5r*IS SSTAia MUS'SSfiaO. # 
5l..»«»'.Bai*.'«tea ft?IS, «a.«2WlS*-M#Al9"0|»«|O| 6 l 5| ,S*|2r:m^':#301l 

■£ : -3tHi £Aja e-iBsi-oef aaoi dhi,. spi i»*(uo)8. g^.i?f.i a i 

¥*.S JtifsfS .-a 2 ¥*(I4)# 5sJt-h2|.. 35. 4=^ ¥«fl-4)S aEIS5^*?:£ . 
"JB. tfsm. -*.-2E -aftrft OfSI* 4= SEF. (W*^ fiOl, SS 4=S -SrSWS* flSOIlAi mmtn 

*]0 014^ .a^-«xw.^js-7i(a s »H-r oi4!oi onrdio)s ££*is-s oras stist. 4=-2iEK.- ss 
■^m smssi. ont .«»3is.HiaaB of© ssak : oiUE> : ;oh§, on.s soi.jiiy. a oiiaiiy.s;.sasic:^ 
- 4 e«s*;»s?i2i. w=. i; LH73 5ej as, irsdtt sss *«#aa i )'.a-&A#Turo_BBt.'tt 

SWKOI.if ffWAI;. M^At-S «S«IAJ,)S -aSftJEI. '-^Sir^S): OAS' UI-HF-iitWPTSlOiariaEiy^ 

owfiMtf.- N,Ni^e&KP-ss)oei, i.i-Hii(4-a-p^ssorafifflyy-4^iiyAHDiss*«>i a. hi^(4- 
ApfyHOHi ±-2-aii« iEiy )siiy Diias s«Jtio. 

SiW^ ^(rajlHI Sittll2J Olle 4,4'-H|^(5,7-a-t-S§-2-^^A|-g^)-^l^> -2,5-Hri 

.C5.rO-tJBS-2-fflS«JA»B)-1,Z.*rEIOH:iO», S 8r«|OrS*AI .*f«(0|5IAi 3^S* 
■m A:l, Hg: t£S tlOIO)» Stlt»Di .^ft.(.13> a 83. 4?« J*#(14)S SSHSJ..a : 3 ««T-3IB' 

oii^i 4= stch. oiaa s^ioii oi«'-*?ra sm^. hsum &as ejga or: war 

:,:4/.539,S07 SM 7\wSiQ\ 2iO, 

'#'4ofl- sais. s-.tts'sj- o's-saurt o^.«7i w&>s..(-no)g,»a-:.4« a'3s..^-*^i^st- 
t= m: i,¥«(i5)^.a-sA>: ^s:^s-. ssstfe m z. ¥«(i6)s,2» | tJO..- 1 ^cfc^saitf.^ 
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£ StttlH. M 2 =f§^ i|AlCIOr§ 2te^# Stt&D. Oiatt ^2= A"r2h3(UV) lr§ ggfc»Q. 



QI^ZJ- I*1S 5)2-2! (direct-sap) °!fR, SatifiS X1SI2 S^OfiAl £^ SOT Ess d 

5M^oiLiidi# Liei-yia. ^&*>- sas^a mis sai(P-n-^s^'&)(POBS). *a(o-n-ai 

S!£!-)(P0PS), Sa(P-n-*!^^ar)(PDHS), lEI(0lilIIU4l€r)(FNPS) 3 SSI{-til£(p-¥6llBIU)ti 

4 sid. aw 4S ¥#(i6)S ons sen 2, 5-ai ± (4-bi miko-i , 3. 4-3 ao 0^ (bbo)# stw 4 

SID. UV-»8 ta^S- S7I S?3t #0il QftJ- *^21 §SS SSOil SfJZS e!S@ 
(Hlroyukl Suzuki) {§5J 'Near-ultraviolet Electro I uminescaice form Polysi lanes', 331 Thin 
Solid Fl ims 64-70(1996)] Oil 7\h$\0\ SiD. 

£ 501 EAI3 B 1139 CH ?fEHIHI COD, S?l §-(110)^ =*gj *©(!?), §3 4=6 
(18), Sf&S ^£(19) 2 2A> ?S ¥s(20)& atrtJQ. §5 4£J T«(17) 3! gS 4=S *S(18) 
g IHStJ- ?^0fl »I5£!D. 4*£1 TS(20)^ ^ajOII sg^SS 

as ?ei spinas stew, wis ich =§SAioiyoi as as swsaioiu* « 

°ee 5«m 4= SD. SS 4£ ¥#(18)S, S"^ 3AHHISJ- 3£fS olU 0142) 3?1 W± SX1 

(Oil S SH-1 0|#g SttW 2a2J S(nember)OID)l ^°Ef SltMSJ §S 4£ 3*1 OlEIS' 

■. 08s sOj HI£(R-**Wi«aoi£MMWOI£)8WOI&<lll) mO\*(0\7\M, R£ ST#D|fe 9 
WW 8-flseiicllOIS a^=7F 27HSD SOI ^*|£IS 2= StfJolS^ 2 B -i!3 8-?l&aseilOIS 1321 
HSI XIS7I0ID)S 54fgr 4 2JD. 2X1- ^ffl ^#(20)^ ^A|kO|£ s^g, og 

s 101 SWOItaSI Se|^-saiO|M^ 3*t*^ 4r oiq. OlEitJ" 4?H §21 18 S! S*I01I.CHS! *7|SJ 

sas saon sfjis eiss or ^iw m 5,294,870 son 7itaoi sid. 

4 k 7l Blf #(110)21 OAS 5hU OI4r21 sj^*t^ ^!)CBS »#S^ 5WI# «3fl»H5Cfl AhSS 
4= 2iD. 0115 sOl, If ^ S*I(135)S tHJ 01^21 7\3.\&, a 5J4J1 S# «fW 4= St 

D. 4*01*1 4«)tB 255= £01*1 igi 5>S « 014^21 S^l »(110)g Sftti" 2^2| fe k O|*f gs> 
(HI 3S?S*^«S*| SSS 4= SID. 'iflh SSI'aS SO)= »3| W# #(110), 8^(120) S 

2,^(130)21 s^as 2jDi*iD. £ ion EAia uei aoi, sa(i35)fe st? ?ufi(i40)# s*^ 

4= aCh 7|XH(I40)S 2, e ^(130), S?| #(110) a 8^(120)01 ^Sag SHI * Si S OH 7|i 
1 3««!D. M» sCH °EI ££S #SfJ MVLAR)# SilW 4s SiD. SOT 

d«) s *<?»a(i60)& a-i □^ihiokioo)! a«t»o. 

va s*i(i^)c. ata sO50)LH0flAi a*sn! siD. s^Sr e(iso)s his^sixis § a ti± 

SO SSS J3I5SK)I S7I VI- S(110) 9 3^(120 9! 130)S| a ?W:**HM a±A|SP(U ttfl 

tich 2jaa- #(i50)s im^Aig oisshof s^(i20)on a*mi « si& sa 5= *iaa- &s 1 
4 siD. h^(120)(hi a =ia a as- #21 s. ion ^imn^oxw eiatr 212^ 

SEAI^ !S#SI- #(150)2) 4= S!E^, 7|X1I(140)S ££*!■ aS^SS fea Sfe 4IS0IH a 

£51 *£3A| s^SW 4 SID. ilS ¥^I)(152)S SWISi sill (perimeter)! DEI SIISSQ] g^(120)CHI 

aatr aesi *(i50)g gf^(i30)iw asej- »i^5i *(i50)oi usais 4= sid. s§ ^jqi(i52)s w 

9 SOI 4<*1. S!S, EI& = as OIM21 SttSS OI^OIS 2^£^E1 2^ a 5*^ 4= 

SiD. 

.D5 2M.0II t&a, BS» S(1S0) SS Da U^=, 081 101 aaaKTi,. OlifSCTi, . SSWii, 7S 

soie as wsafe' 01-012 5^s^a mm m sis sss sti*8(wi: 
. 8vur5» asm- 4 sid. b^ios, s^«(o«: ea^d+), teflon ss 
'■asais. oils lot saojiai as »a=sai«2j «oi 471 271 53 n si§a * sid. aiaw 
sfwoii ma-. asSr *(i5m^ £e*i gjassa ?ia(i4ow «cfa 4 24s*. ?iw(140)sai sisir * 
: sd. -^f2i sgi» »»■ a mas zm\ s-ns eigs 0 r ^ ^ .5,874,804 2 2 si 5.952/778 

.SOII 7l:g£lCH sid. 

.*S 1JM.5AIS UI2h SOI, *^a.(l60)S V9 S«(135)a 13011 5JtSD. «Sa(T60)S.-S*l S0t 

^ aa sain um m aw^i ^igg hwmai' iwusis §4*12, na ps'vsoffAi ochxip 
',sa«!D. s«.5i®s, «.am(j60)& ^?i s!«a.&"£«jttD. b»s.«?i a»«fe .iiewfis.'^ 

aoi assis i».asK.i 35)21- si^oii sisa 4= stD, ■ Dau, simiah ss os-saa su- 

*aPV Ar§S- 4 ; SlD; 

-^Stt!" »W SS: ^1 Sltaia OUS SrBA:Sm a *(OI7iA|, Sm"S sa^fi UEiy!D)2i 'fftw'pi.. 

:D: ' ' 'pta^-'a I«1IS :-6p0nmMD »S 7l;Aj;Er2i 0l¥# S4312, 85(S)mSD '#" :itfia •'»# ' ^>(" 
'S-SA1'»» WBtEK SW*| SrB.uV'.Sm^a ' Sfilgg . SrCQ. , 5% H, B0 •«. a SifcO, S 

•stmm. d asr.^3i((Bi»--sa., s«a 4=^5ios aarcoiiAi saisj- i«r'3is*i£s-w ns. 

Sf 4= SiD. Q«-8|Jtlth.ai«l aiWIfe 'Sn^-a-aa SrB»0 w , BaMgF 4 , LIBaF, a BaFClg 34f*lD. 

:'.aw»' «4ftt# 57i asiaia bus v.Auo, a :Ce"a skwoid. oia*i smafe soon., nisfsj 

iiBSft.0Wf*.*«r|a' ( Sf'570 LH7Q BBChotOIIAl- SIEIfS 4IWOD. Sm*l V^U0«lCsia "Sf&BS.-»ff£ 

:;Ai..^#«fei;-3ss!£j' AiFrSi via.. AiA'. aiisshss*! xii2if ^.isiD. ' nzm,- ^7lVS§!=C 
«te^-:aftii*wi^w ;Ihd»oiai.6 lhai sai^ 52.1 ?iatiD, 
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Sfgjej. ^Aii gfg ot^floj tj^4| SrGaAiEu^ej SmSOIQ. 01E1&- 50Chm dl°tSi 

ID-&§ S4*h2, 53Enn>0M SCHS «4»SSJO. tfSi*l SrQtiiVEu *£] OAS gCH G&.C SrCO. 

2 EuAS S5898H2. H,S ^MgSHW 900-C0U1 4A|2f §2J 7ffi«m. g^y 22«H>fl 1000-cOflM 3 

SiitZi gq V« 571 ej»i(|2J Hl~ SW4| BaM&Al,.Cb:Eu"2J aifSOID. BaMsfaA lWW:Eu*2| 

Sl^§« 430 na n|a h2 | Efe w S [HJ?ts i^jjj, 4SOn»0ilAi SCHS «MK!Q. 5^*1 BtfeAlttQ»:Eu"Sj 
ttt, l Sg Bad, MgO, AliO, S EuAS] £2!=£ S*|8HM 1400-cOUAJ 8Aia> SBf 7>BAIB»SAi fl| 
5S' 4= 2tO. 



«Stffl(16Q)£A1 A«il <s 2t= 571 S!«5«2J Hfe 420™ dl»£l ffl-g-g S 4=5 HI g<U| 91 SJgSf^ 




nME 2!S52ilOIQ£2J DCN): 500™ OI&2| EVS"S S£Sk2 »4i| ^2- «gt-§s^ s«A|g eilSEIIOIEI 



= 9J 76A(Fluonol 7GA): 500™ ffl^S 54=oHl &f- SM8|^ 3.3'-CI0)IIRA|?1- 

<UIOfc! S£E^#HA|g £!35aiOIEIE2J DDCI); a 600™ EFSM Sj^ »S 

• uai-a-=(«Ea«-i.mi^s-5sasftfa-. - — - — 

«s-ifl(i60)& 87i m& #(iio))H gfss m i^ei-i s^g g^w * sq, his 

§CH. Saa(160)e £71 ^S- £(1 10)01 2J3« $4 1ft 25 §4*H2 S)«| #g gfSW 4= 21 

Q. «»*ll(160)= 571 ITS' S( 110)011 g-g*! D*| S^Q «q 9w 

w ^ ho. oieit? §5, eiifsisj g^axi s^s *4« & s s-s aeaoj as &4 

xH2J §h HIP SCH ««t-&4 9£ S«SJQ. 

SIMM (160)^ DS.*f SD42S 3T9 SX1(135)0B S1SB * HQ. OAS' SOL £J SfEHM CKK SITCII 
(160)= ?HSICH OHSilh SHM 2tt£l2, 52H2J SBEKN: 332! =1!EH)1 Al-tSIOI 99 3*1(135)01 

«0W2f. ^= Sift SEHS «d£ITIU t^XIOfl 2JtH §2 a SSOfl CHoH aBfflSO. ^ 

2*j«iO. aifai sir ass 2f ic^noio. aja dhssj ch^si- 7ss^ §oh= hii 

ai8J0|S(Menhaden) Oi°^ S7l*t|. 4 V 7I i§i 15S iMIWEI&IOI S^S 
AJ?!J2 SCHSli lOSrAiSi ^ 21Q. 

si en wmi. His eoi s. a ^asfcra ^es 5§dh(hi: ?«s oii^eiis)§ ssjs ^ 

2ip. S*l "DHHI 5XIS HI2I- ^0| g°Jj^ 53 2S*PI *l*l ?»31f^SI7f 5*/ S7fS 4= 

S1CI-. 

S 8£ S SS2J WIAI32! °f£H0|| [[fif S¥39l(ISO)S 99 9x|(]35)D|| ^§51-^01 2iGH =g*f 71? 
(200)1 HIAISH2 2JQ. 71^(200)^ SSE1(210), ££!Ei(220), SUH(2M) S ?ie = (240)M 

d. S5Ei(2io)& cm ^a^i Aioioa ws£i(2i2)iy *ia §?ti(2U), asaej nn± msai 
(2iG)..a seu2iB)s sssmo. otaa(2iz)& axis oiaiwa ws^d. ssr «si 

si^H)^ s*h *owi ua*3xi& am soi ase *f5ito; .aatzisjs ob.s «di irs 
b^ei ms^a^sj. a^g «»*ha, eiEiaas^Eisj q»a oidiajs $mzi 4 aio,. =39(22. 

"t))£ aS£1«10)S*E<a DIOIBOfl: OIDI73 EUOIEDl 4*SSHS GI01E1CHI DJE 0101739 S^SJD.- S 
SEi(220)= SSAI ^H-h Ol^fSJ SSfll l*! »» S«(J3Q» 7I7B0D OIS-AI?te SBH ?E£| 

:?g(22)i ^gMIL4 1 3EL HjBH-3iMKi<az)fe j; ojifi. soi vek cNomv, «««k?i" •wai-.^uorM a 

4JSfe S9?0 §^54 37H5J SIS- £71, «*"a|«|, *44--.gj;:|g^-^§ BfflW ^SICK. 

. .... cfMsi asEj ■■oinwte 

rf!v«»;ai(rB0)sv=aas w& saaasiM ?ims £. 2iciv oi# w«.8j«aie bit s'- 

.^•.SIQ. 




Slfifl S» flats 2iO. .E 10? S*rS S3(1B4) a *»*(160)* ! W"7ifr?fe2)S| SE!3% S 

.(135)0tf:.«|«aD-, *lffll(-16Q)= 5H5ICN ' DHSjU ffslflil «|fl£ J»?tSlT4s SID ^ 571 aSSof^ 

■W^k - ^ 3JH2J S7! (245)3. HWI*|-;3 2ICF; E ^ ; £E*r^= .£^(250)1 

Atofa.SEK *S £?(2S0)S «|ff SOP-JIM ©, i&S -'Sfi-aSf SJCK 3S4r-SS^S'"S2|2l 
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S SfCHM ffl-EK 2!±H= °!£ttll §*HS W«- 3*1 SZf ?\Jm SiSofeCfl Afg 

dUf^J*!' HISS *J-°*f SEH2J Saoil 2JSH flliSH, iaiia S 

a w» s*id35)0fl sjssioi £3e ia©oi ws- s-xiwi ssaa. 

Sa-350 8^01 S*|(135)0I1 3fSS *. £ 1011 £A|§! d>SI- SOI ST» s(!60)g fe^S *H SJIMll 
22SD. lf& §(160)S ^ §■*!( 135)011 SgAI^D. WIT S(160)§ 

S*|(I3S)2| ?2} St-ca gX| =*H11. 2?H 2^(120 3! 130)21 

S^tHI 2m tJSS 201 D. E SDH SAIS BIO- STOI. SS 23(300)= 3^(120 a 130)01 5Sof= 
232:3. §2|£!P-. 3*S1£.3 §a*> 2?f21 gEflS 3^Q. §S 2 

3(300)8 B9**«2j JHBSiej 232S =?«£|CH SOT SKfe gOflAl 3^S?OIXI2K £313 E!s 22 

a 2oiq. aai (300501 >j, zspis a*is £7i ar» s(iio)oi srs ^sst£= ass 201a. 
£ 9oii eais urn sol -aifjii(ieo)(ofii am, 2!3BB)£ ss 22(300)21 s^?a *ixi 

«»SI(160)£ §XL S-^g QX\-°1 £E£ 22J2| 01 ^Sjol^ ^EH= MIT * SICK *3Mai= 

CW8 S&W ^ SICK E 60(1 EAI3 23(180)8 aiEl 31*1(0113 101, *S li|2| 9*19)01 

[Qej *■» a^sas oi (100)011 ggra ^§si= 2§7is 24m 4 sia. 

£ 1 1011 EAIS S PS gfEHW! [Q£h WS- 0^92801(100)5 S 0|£9 AHE2I ^S!SJ£S 

?^«-SSffi!av-.S-44WAJ,..JaM-Jk||B2|..a^S -V»-a^«aOIO00)S| 1 ¥£(102)1-2 - 

asm. a 2 wissj a^s a 2 ^eacwjs satrch 2^8 tr 2hdichciq3 a ios)i s*n 251 

(180)011 SlSQ. 23(180)£ l\\ 1 BSi 25 a 1 2 All S 21 ^SSjSS STSA|?|^ 

» 5*}S 4= S!Q. Dill 101, £ 11W1 SAIS Wftl SOL 'NO' ^e(!02)S 'VACANCY' ^S2fS 

si°g 3ixi Tiu wn 4= sat OS, 23g oiai 2a gj nsm\ =s»£g sj-gg 4= a 

Q. CK= AIIM2I 3^21 3$. 21- AllSaj 38(107)011 2I3H Dg AilES^Q 371 

£ IDA BKK LHa^^«S ?|*? IHOtSd #(l?0)O| *S*1I(160) mm 4= SiCK LHOBS S(17 

o)g &stf maes aa, ons aoi mvur ££= as s*^ 4= sia, lhois^ s 

(170)S OIS WIT Sxl(135) S SSt|l(160)01l S*fA|?|£OI AlgEI^ 2*fS SSs 4= 21Q. 

4HWO(160W ^71 eiaaS S2f*e 2?, a4=21 =7| Sjlf^l ohgslSS LHDh2S 4(17 

0)S ^ £= 4=t* »B SBS^ k 1A71 SID. 

= §221 SEHS BSI01I fflAlS SEHS 1236101 &*H *0t2j ^LOhSM^EI 2101 D. .= 

SA11A1 S 4'AIOIIS 01 All- ?l*f 2012, S STS2J «^ a $1X1= «S|tf?B«l2 t!SBD. 



s- g?sofl (u™ ^s- a^iaois sen 2i a^saioioii \m 7^la?^^A^ its a>sxws swi &a 
jasji! 4= siD. 

.Sll 1.2^ M 2 2^; ^71 a 1 3^2f HI. 2 3^. AK31011 HH*I3 W. £; ,S. ^71 S.7| SS-.S 
og-EIHI. 4=8*101 n •Sf0|*t I1§£S 3&A|?1S S&fflS 5**^ 5*1 SAI, 

4^1 :g i 3^ a a 2 s^oi *))>;i . ^71 S7i as soi s^eich s?sf^ g^e t^sF 

2, 

-^7| taiBt7f ^1- 2.2521 gi-OH -UHxIflir,. 

: «.??S:-,2- 
X-fl 1 *k01l 2J01A1, 

st ra^aa 2 3^21 ^apF agsfos. sat* ssfw sxi. 
*iftai7h ^7i sg .2^21 g-a *nq*ioi sa s^chi mga ««ai9)& 

•Jfl- 1 4Wfl SICHAL 
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X0 1 SHHI 2I0U1, 

si i vn sow. 

ttSfl?} 4^ SrBA:Sai If , V.Al^rCe". SrQaA:E u * 3! Baited UCU:&f 21 Si^S oHJ Ql#g 2 
ttffe 2*1. 

*?i sra soi xra a #s wssn= 3*1. 

Xfl 1 SHU SiOIA), 

A4 SOI 8,5* 11 In §01 3AR*j g2fl= g^, 

XII 1 OW SiCHAi. 

X1I 2 SB 2 SS*fl£ SSI. 

XII 1 ttOfl SJOU1, 

*wi7t xii i « a a *iob hh*is xii z«9» #s swis §*i. 

H 1 SMH 2iO)A1, 

#71 a 1 2^ » M 2 333- ^SS)£S a^S !•= XII 3 2^ S X||4 SStffe 3*1 ■ 

JJ 1 «0| SIOJAI, 

sswi^ si i aioiwi was aes @e swe s». 

SJW 13 

XII 12 tfOII StCHAt, 

2*TS S3» 3»j*fe #SS».3IM« 4P«.3t»*|0|. Ol ?l« *1M .VW97I- SSS 3*1 . 
W 13 *HW. XCHAJ. 

•¥Stl- S*TS Sftfil- #0§ 2*r3 2*J; 

IS 

«afS .Slime ftfLF. BWt: t*g»JS ■ SE!B 3153 
tS=?tM& 

*J-0fl StOt% 

;*n i 2^, xn. 2:a^:3? 4pi n i smat-*4 a^: : Aioios "8h*js b» : 4« s*»4fe^'-s*i 

S JSttefe S*l. ' •••••••• ■ • 

Hh>^ 17 

^ f5 WStOf^v 

sea ?feaxi7F gas h^ei ?fMsixtsi! 

8^18 

M 15,4J-0H,,2lOi/d'-; 

oi^a^h ..s*; sM&^jftfcftPffli .-fflHftt? 3*1 ..... 
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• 1 

oHJ 01921 °&n?l mm SrB.O,:Sm*. V.AUO «:Ce'\ Sr84*S*:Eu** 5! BaMgtA»„Q,:Eu"a| Sf&SS it 
UQI9S it*mtS SSI. 

i h*. sizars s?i inr ssete im- su; a 

97| 9*1011 2JSM§ *I*J- 4=3S 5a!5h= 

9X1. 

m 20 vw wxm. 

430I =SE1 ?fM3Al^ ^tftfe 9X1. 

a^sf 22 

SI 20 *WI 2101 AL 
23 

XII 20 tHM 2JCHA1, 

sjg 490i sis ssme 9*1. 

S7»f 24 

^ 1 M 2 3^ S 971 39 1 2^2* M 2 S3 A|OI0)| 871 S h » £2 «9Sf££« 321 9 
»* SS»e 971IJ 

971 &♦& 9xi7hS9S - oioi 3sa ❖ se sehsj aistse epm 2*»*fe ss. 

SB 24 tHN SXHM. 

%mv\ ejifflii swa s&ms rasa^ 971 371171 ssraisj snai «9Sh= 3711s a 

*fl 2S tfOII SiOlAi. 

H15S^ 971 371171- =3E1 ?^a?;i0il ajlj §a)§ IH2IS^= 37115 Sfctffe SfS, 

irif 9*11 asse 97r 37tpi- jrrwarai 2'aw*s«£H awftRB^rsm »i « a 

35 SISSfe . 378 1 *7F£ SfSI . 

S7i bv- #s £4tsi% w ssa. * #7i ojdixis #9 9*wii - :^iM^,sKji#~safete l 
era. 

• ; a-,28*HHI..aCHAI. 

7i' ssatHf as g • . 

3 28 ifOJ °ioiai, 

3;4H 97)l7f SI 1 *S SilSGl. 971 H 1 **HHI 7HI 2 «2 ;SBI.?Jfe*3ia 5*>*}&;^. 

ii.totMi-staw. 
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XO 31 mi 210W1. 
731 28 *MHI SiffiAi, 

aiii srw sfir s-sioii a^sj °}®m imm sjuioe zm siise s f s. 

SI 28 *KHI SiCHAI. 

ejiji saw =&ag oismot oiGTOi as- s*ioit aiflsfe sis ssi*^ ska. 
ems Mm sir *t ssis^ 3*i<hi t*tai?i5 ewis sttte sa. 




jke>* 
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